potential influence of change in the Antarctic ice cap has largely escaped attention.
The southern Australian coastline, facing the Antarctic continent with some 3,000 km of unbroken fetch, is ideally placed to record changes in Southern Ocean dynamics.
As the pattern of travelling cyclonic depressions that control the westerly flow across southern Australia reflects steep thermal gradients around the Antarctic margin, the winds and wave regimes impacting southern Australia can be linked to thermal conditions at the Antarctic margin. Changes in one of these systems imply correlative changes with the other. Here we argue that evidence for dramatic mid-Pleistocene change in Southern Ocean dynamics is present in a remarkable succession of stranded shorelines in the Murray Basin in south-eastern Australia, that provides a more-or-less complete record of paleoshorelines deposited over the last 6 Ma (Fig.1a) .
The Murray Basin record
Situated in a relatively stable context, the Murray Basin has acted as an epeiric (epicontinental) sea controlled by the Southern Ocean for some 40 Ma. A midMiocene regression (12-7 Ma) was followed by an Upper Miocene transgression (6.5-6 Ma) with the maximum late Neogene marine incursion typically extending inland to heights ~60 m above present day sea level (Brown and Stephenson, 1991) .
Regression from Upper Miocene through Pliocene to present time has left more than 170 shore parallel strandline ridges extending from 500 km inland from the present coast near Naracoorte (Fig. 1b,c) . For some 200 km inland of Naracoorte, gentle uplift on the NW-SE trending Padthaway Ridge (Fig. 1a) , simultaneous with coastal retreat, has separated younger ridges and uplifted older ones (Fig. 1c) . At Naracoorte, ridges (Fig. 2) .
The mid-Pleistocene transition
The onset of Bridgewater facies in the 1.3-1.4 Ma time range poses significant questions for the mid-Pleistocene 100 ka transition (MPT). The appearance of distinctive calcarenite facies involving an abrupt increase in wave-base with associated shelf abrasion reflects a significant increase in controlling Southern Ocean wind and wave regimes. With Australia's coastal climate so closely tied to high latitude thermal gradients, any major change in controlling Southern Ocean pressure systems points to a change in those controlling regimes; changes that almost certainly involved dynamics of the Antarctic ice cap.
The following interpretation of events is proffered: oscillating patterns on a progressively falling Murray Basin sea level with equivalent isotope reflection defines progressive but oscillatory Pliocene growth of Antarctic ice under warmer and presumably, wetter conditions than prevail today. After sea level stabilized near present interglacial levels by 2.5 Ma, northern hemisphere ice controlled major changes; Antarctica remained relatively stable in terms of total ice volume. The subsequent transition to a base frozen ice sheet, with development of a sea ice girdle, leaves virtually no signature in the eustatic record, but enhances surrounding thermal gradients and leads to changes Southern Ocean dynamics. The increased coastal energy reflected in the transition from Parilla to Bridgewater thereby points directly to amplified cooling in the circum-Antarctic region.
Significantly this change precedes the MPT by some 300-400 ka. Once established such amplified cooling offers two effects. Firstly, it strengthens the control of ~41 ka obliquity signal by effectively dampening weaker precessional effects. Secondly, by acting in a new role as a global thermostat, the now super-cold ice cap becomes capable also of damping the power of obliquity insolation to return to full interglacial levels. This process would effectively favour development of 100 ka cycles, a process anticipated by Ruddiman's (2003) 
